Objective With the growing prevalence of overweight and obesity, medical students should be prepared to engage in weight management and obesity-related communications in order to prevent patients from having stigmatising experiences. In addition, medical students should have training to reduce anti-fat prejudices.
AbstrACt
Objective With the growing prevalence of overweight and obesity, medical students should be prepared to engage in weight management and obesity-related communications in order to prevent patients from having stigmatising experiences. In addition, medical students should have training to reduce anti-fat prejudices. Design Cross-sectional proof of concept study. setting University Hospital Tuebingen, Germany. Participants 246 participants (207 second-year medical students, 13 standardised patients (SPs) and 22 teachers) took part in the study. Primary and secondary outcome measures The primary outcome was the assessment of degree of reality of the encounter with the SP wearing an obesity simulation suit (OSS). The secondary outcome was the evaluation of students' awareness and prejudice against patients with obesity in a simulated role play. Additionally, a description of the advantages and disadvantages when using such a teaching tool is delivered. results The OSS contributed to a realistic perception of the patient group depicted in a role play according to students, teachers and SPs. OSS body mass index estimation by students, teachers and SPs correctly was over 30 kg/m 2 -thus in the range of obesity. In a selected subscale of the Anti-Fat Attitudes Test, students showed significantly stronger anti-fat stigmatisation compared with teachers and SPs. Conclusions An OSS worn by an SP is a valuable teaching tool to raise awareness about patients with obesity. It gives a realistic picture of the encounter. Stigmatisation was low in general but was especially present in the students. Further research should include intervention studies to address this issue.
IntrODuCtIOn
Weight issues are a common problem. Over 50% of German adults aged 18 to 79 years can be classified as being overweight (body mass index (BMI) ≥25.0 kg/m 2 ) and 23% as being obese (BMI ≥30 kg/m 2 ). 1 Increased weight can cause multiple health problems such as hypertension, type 2 diabetes, infertility or chronic back pain. 2 3 Both general and abdominal obesity are associated with the risk of premature death, and can affect psychological well-being and self-esteem. 4 5 All these negative implications of high body weight highlight the need for appropriate healthcare for patients with obesity, particularly as the prevalence of obesity continues to increase. 6 Alongside the health risks related to obesity, stigmatisation plays an important role for patients who are overweight or obese. [7] [8] [9] Both conditions are imposed with a socially accepted stigma-when only implicitly measured via gaze behaviour, 10 for highly experienced human resource professionals when deciding who to hire for a job 9 and also in the context of public health institutions. [7] [8] [9] Furthermore, overweight and obesity affect the patient-physician communication and interaction (eg, doctor shopping or losing trust in their attending physicians) due to stigmatisation. [11] [12] [13] This stigmatisation makes it more difficult for people with obesity to seek and find help; additionally, it negatively impacts prevention and therapy, thereby imposing consequences for the health of affected individuals. 8 9 Furthermore, health strengths and limitations of this study:
► This study is cross sectional and proof of concept. ► Observational investigation of a simulated patientphysician encounter in an undergraduate teaching class. ► Evaluation of an obesity simulation suit as a teaching tool including simulated authenticity, didactic profit and possible difficulties in the perspective of students, standardised patients and teachers in order to increase the degree of fidelity in the simulated situation. ► The study was conducted only in a simulated environment and not with real patients with obesity
Open access professionals have been found to communicate in a less patient-oriented and respectful way with patients with obesity; in particular, they take less time for consultation and explanations, instead attributing the patients' problems and symptoms to their weight rather than to other potential causes. 14 This seems not only true for physicians, but also for health professionals from different fields specialised in the treatment of obesity, including nursing, physiotherapy, internal medicine or nutrition coaching. [15] [16] [17] [18] [19] [20] [21] With these factors in mind, it is crucial to make medical students aware of the stigma towards patients with obesity by healthcare providers and to prepare them for appropriate interactions towards this population. Encounters with standardised patients (SPs) can be seen as an appropriate simulated teaching scenario, offering advantages such as availability, the possibility to simulate a range of different conversations over time, as well as safe exposure to negative events for students and SPs. 22 23 However, it could be shown that aligning the SP's phenotype to the role is critical, otherwise the perceived degree of reality might be decreased and thus not considered an authentic learning tool by students. 24 To simulate a highly realistic situation, we designed a scenario with an SP wearing an obesity simulation suit (OSS) in order to authentically simulate a patient with type 2 diabetes.
Although current literature features broad discussions about the best terminology to describe the tool of an OSS ('fat suit', 25 'obesity suit', 26 'simulation suit', [27] [28] [29] 'weight suit' 30 ), we decided to use the term 'obesity simulation suit' as we consider it the most neutral term in the context of stigmatisation.
To the best of our knowledge, the evaluation of an OSS used in undergraduate medical education has not been used before. In similarly designed studies, the situation has involved either students wearing the OSS themselves for self-experience 31 or actual SPs with obesity, which entails the potential danger of issues becoming too personal for the SP. 32 The goals of the study were: (1) to assess the degree of reality of the encounter with an SP wearing an OSS as a teaching tool (primary outcome); (2) to evaluate the students' awareness and prejudice against patients with obesity through the encounter (secondary outcome); and (3) describe the advantages and disadvantages when using such a teaching tool.
MethODs

Design
This study is a cross-sectional, proof of concept study using a quantitative questionnaire survey in a simulated role play as part of a regular longitudinal communication course at the Medical Faculty of Tuebingen. The course has a practical orientation with a focus on students trying out approaches in a safe environment shown to foster the consolidation of professional knowledge and behaviour. [33] [34] [35] [36] All second-year medical students from the winter term 2017/18 and the summer term 2018 were approached. SPs were all from the faculty's SP programme and were regularly assigned to the communication course. Teachers were experienced clinicians (physician or psychologist) from the Department of Psychosomatic Medicine and Psychotherapy, and Child and Adolescent Psychiatry, respectively. Participation was voluntary, and all participants gave written consent to take part. The students received no incentive.
Patient and public involvement
No actual patients or members of the public were involved in this study.
Material
We used an OSS mirroring grade 2 obesity (BMI 35-39.9 kg/m²) from 'Perspectives Pioneers' ('PerspektivenPioniere', Mallersdorf-Pfaffenberg, Bavaria, Germany) (figure 1). The suit consists of two parts: the soft outer shell imitating the typical figure of a patient with obesity, and a series of weights worn inside to simulate the additional weight.
Three different questionnaires for students, teachers and SPs were used. Demographic data were collected from all three groups (gender, age). Teachers evaluated the simulated authenticity (How much does the OSS contribute to a realistic clinical picture?), the didactic profit (How do you evaluate the didactic profit of the OSS regarding the patient-physician-encounter?) and the physical strain (How do you estimate the physical strain for SPs?) (all three items ranging from 1=low to 7=very high, respectively) as well as difficulties related to using the suit (free-text). Students also evaluated the Figure 1 Standardised patient wearing the obesity simulation suit used in the present study to represent a patient with type 2 diabetes and grade 2 obesity. The individual pictured gave written consent for the images to be used.
Open access simulated authenticity and physical strain as well as the degree to which they could empathetically engage in conversation with the SP (items ranging from 1=low to 7=very high, respectively). All items were pre-tested and were seen as reliable with Cronbach's α=0.636. Teachers and SPs were asked to specifically select items from a list and report the advantages of the OSS for teaching (teachers) and, accordingly, the difficulties encountered when actually wearing the OSS (SPs). Additionally, SPs evaluated the obesity suit concerning its adequacy for role implementation and its physical burden (items ranging from 1=low to 7=very high, respectively) as well as possible difficulties (free-text).
Furthermore, a figure rating scale presenting single figures with BMI 18 to 42 37 and the subscale 'weight control/blame' of the Anti-Fat Attitudes Test (AFAT) 38 were used and filled in by all participants.
The AFAT 38 is a questionnaire comprising 47 items that are scored on a 5-point Likert-type scale (ranging from 1=strongly disagree to 5=strongly agree) and was used to assess the negative views of the study participants towards individuals with obesity. The AFAT has three internally consistent factors: 'social/character disparagement', 'physical/romantic unattractiveness', and 'weight control/blame'. As weight control and, accordingly, cognitive attitudes were most relevant to us when dealing with anti-fat attitudes in a medical context, we decided to only use the subscale 'weight control/blame'. Items of that scale were as follows: (1) There is no excuse for being fat; (2) If fat people really wanted to lose weight, they could; (3) Fat people do not necessarily eat more than other people; (4) Most fat people buy too much junk food; (5) Fat people have no will power; (6) The idea that genetics causes people to be fat is just an excuse; (7) If fat people knew how bad they looked, they would lose weight; (8) Most fat people are lazy; (9) Most fat people will latch onto almost any excuse for being fat. Cronbach's α for this shortened version of the scale was r=0.792, representing acceptable reliability for the scale. 38 teaching session The SP encounter was within the normal basic communication curriculum run by the Department of Psychosomatic Medicine and Psychotherapy. In the proceeding sessions students were familiarised with general communication procedures (eg, taking a complete medical history, handover of patients, etc) as well as specific demands of certain situations (eg, acute case in the emergency department, ward round, communication with patients not speaking German, etc). The session on the OSS is about the role of lifestyle habits and psychosocial factors in widespread diseases like hypertension or diabetes. The SP presents as a patient with type 2 diabetes struggling to keep up with self-care (regular exercise, healthy eating, regular intake of medication) coming for a routine follow-up appointment to her GP. Students as simulated physicians had to take the SP's medical history and explore psychosocial factors related to the diabetes.
Teaching took place in small groups of 10 students, one of whom took on the role of the doctor. Experienced teachers moderated the sessions. Following each session, students, teachers and SPs completed questionnaires anonymously.
To address potential sources of bias we briefed study assistants who were approachable during the survey. Further, we made sure that students could not see the SP without the OSS before their physician-patient encounter. results sample The sample of n=246 participants (63.8% female) consisted of students (n=207, 85.3%), teachers (n=22, 9.4%) and SPs (n=13, 5.3%). All participants took part in the survey. The only reason for non-participation was missing the teaching altogether. Response Rate of the medical students was 64.7% (207 of 320). For group-specific means, see table 1.
Data analysis
Mean (M) ±SD values, frequencies and percentages of relevant factors were calculated. Missing data were replaced by mean. In order to compare the results of the OSS and possible stigmatisation between the different groups, the non-parametric tests Mann-Whitney U test and Kruskal-Wallis test were conducted. The level of significance was p<0.05. IBM SPSS Statistics version 24 was used for data analysis. Numbers and percentages refer to valid proportions of answers for any given question. The qualitative data were evaluated by using context analysis.
results of the Oss
In regard to the realistic clinical picture, all three groups reported that the OSS contributes to the realistic appearance of a patient with type 2 diabetes (M=5.62±1.19). There was no significant difference in regard to the realism of the scenario between the groups (χ 2 =2.65; df=2; p>0.05). 
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Furthermore, the results showed a significant difference in physical strain for the SPs (χ 2 =12.3; df=2; p<0.01). The teachers (M=4.83±1.23) regarded the physical strain for SPs significantly higher compared to the SPs (M=3.92±1.08) and the students (M=3.82±1.56).
The students tended to agree that the OSS helped them to empathise with the patient who has type 2 diabetes (M=4.44±1.61). The teachers evaluated the didactic value added as quite high (M=5.63±1.41).
Advantages and challenges of the Oss
In free text questions, students, teachers and SPs were first asked about their general remarks about the use of the OSS. Students reported that the look of the OSS impacted them and activated possible stereotypes. A few students (12%) reported that it was difficult to talk about the patient's weight. Students suggested using some of the class time to talk about reservations in regard to people with obesity (eg, missing compassion, disgust, lack of concept of disease) and how to deal with them professionally. In general, most of the students (65%) remarked that the OSS made the role play more realistic and aligned with the clinical picture. In free text, teachers supported further use of the OSS in teaching, but criticised the items chosen from the AFAT in the present study as being too negative, one-sided, and stigma-eliciting. They were unsure whether the diabetes case was too difficult for the students who participated in the present study. SPs mainly (75%) made specific comments regarding the practicability of the OSS; they first pointed out the importance of matching the clothing style of the SP with the story line of the patient's role, and second, they made suggestions about improving clothing (eg, using stretch trousers instead of jeans with buttons to hasten the change of clothes between role plays). Among the teachers, 87.0% reported that the OSS was authentic. Almost three-quarters of the teachers (73.9%) thought that the OSS facilitated empathising with the patient in the role play, while 43.5% of them felt that the OSS contributed to making the SP more convincing. In regard to wearing the OSS, 53.8% of SPs reported that the heat within the OSS was challenging. Furthermore, 23.1% of them stated that its weight and the process of putting it on and taking it off were problematic. the AFAt and possible stigmatisation All three groups mostly disagreed with the items of the AFAT when looking at the mean value across all items for all groups (M=2.18±0.56). Significant differences between groups could be found for five items of the AFAT in particular (for details see table 2). Students were mostly neutral regarding the statement 'Fat people could lose weight if they really wanted to'; SPs tended to disagree with this statement the most. Furthermore, the SPs and students tended to agree that 'Fat people do not necessarily eat more than others' (variable recoded in table 2). Teachers felt slightly different towards this statement and responded slightly more neutral to it. Regarding the item 'Most fat people are lazy', teachers disagreed significantly more with the statement compared with students and SPs. Although there was a significant difference between the three groups for the statements 'Most fat people will latch onto almost any excuse for being fat' and 'The idea that genetics causes people to be fat is just an excuse', all three groups tended to disagree or strongly disagree with these statements (mean values for all groups between 1 and 2).
DIsCussIOn
In the present study, medical students had to interact with an SP with type 2 diabetes wearing an OSS with the aim of developing a more realistic view of the physical and psychological implications of overweight and obesity and further reflecting on potential prejudices towards patients with obesity. Based on the results of the present study, the OSS contributes to a realistic perception of the patient group depicted in a role play of a patient with obesity and type 2 diabetes according to SPs, students and teachers. The physical strain of having to wear an OSS was rated medium by SPs, students and teachers. Teachers rated the physical strain as being significantly higher than the other two groups, which might possibly be due to the fact that, as experienced clinicians, they might be more aware of the physical strains reported by patients with obesity during daily consultation hours. The BMI estimation by SPs, students and teachers is over 30 kg/m 2 -thus, by definition, in the range of obesity. Interestingly, the BMI estimation was significantly higher in SPs, who were actually wearing the suit, compared with students and experienced clinicians. This shows that for evaluation of such an extraordinary teaching tool like an OSS, taking into account the perspectives of all parties involved provides valuable insight. Besides a better understanding of the application in general, curriculum designers can also use such information for strategic planning (eg, deciding which actors can bear the physical strain).
Regarding the AFAT, students demonstrated significantly stronger anti-fat prejudices compared with SPs or teachers-underlining the need for specialised teaching modules. Clinicians from various disciplines have also been shown to have prejudices towards patients with obesity, even when working with them on a daily basis. 13 In this study, teachers were all experienced clinicians from the Department of Psychosomatic Medicine and Psychotherapy or Child and Adolescent Psychiatry. Similar studies showed that with experience and thus background knowledge of the underlying causes of obesity, understanding is enhanced and thus prejudices Open access are reduced. 21 40 41 Students, however, agreed significantly stronger with the items 'Fat people could lose weight if they really wanted to' and 'Most fat people are lazy' compared to the two other subgroups of study participants. This is in line with the results reported by Miller et al 42 who found an implicit anti-fat bias in more than one-third of the medical students in their study-with only a few of them being aware of it.
Students needs to reflect further on stigmatisation, and prejudice against certain patient groups might also be reflected in their desire for a discussion about reservations regarding the patient group in class when answering the free-text field.
Specifically regarding the issue of obesity, Miller et al 42 recommended "Medical schools' obesity curricula should address weight-related biases and their potential impact on care". They strongly support working on implicit biases with medical students from the early stages of their education onward. Further studies should focus on long-term assessments of anti-fat attitudes. In Kushner et al, 32 for example, it was shown that "in contrast to empathy and counselling, scaled stereotyping mean scores showed a regression back to baseline over a year"-which, to an even greater degree, supports the need for research to focus on variables that support lasting effects of anti-stereotyping interventions. Regarding future research methods on 'anti-fat' attitudes, Carl and colleagues 43 suggest the use of a video instrument, which has just been validated within a pilot study.
Moreover, the distinction between explicit and implicit biases should be the focus of attention when working with SPs wearing the OSS, because Sabin et al 44 found that there is only a weak correlation between explicit and implicit weight bias, thus arguing for these to be Open access considered separately. Also, the work of Leehr et al, 10 who observed gaze behaviour in their participants, speaks for the necessity of additionally investigating an implicit 'anti-obesity' bias. There are several limitations to the present study. A potential limitation of validity could be the fact that only female SPs were used and thus gender-specific differences could not be taken into account. However, for the purpose of the study we explicitly did not want to add a further level of complexity and thus stuck to one gender only. Additionally, the study noted that students were biased towards patients with obesity and that they found the OSS realistic for a simulated encounter. However, it is beyond the scope of this study to address the reduction of bias by using an OSS, which would need to be examined in a pre-post test setting.
To guarantee a realistic scenario, a considerate choice of clothing style for the SP wearing the OSS seems to be crucial. Furthermore, the short version of the AFAT used in the present study was criticised as being 'too negative' and its intentions as 'too obvious' by participants. We agree to some extent but we want to refer to the original paper by Lewis and colleagues 38 and, accordingly, the subscale's good reliability as also shown in the present study.
Despite these limitations, we strongly believe that integrating an OSS into the routine undergraduate medical teaching context is a valuable tool. It can raise medical students' awareness for communication encounters with patients with obesity. This has also been successfully shown for other disabilities in the simulated environment with partially, even complete, curricula for this topic. [45] [46] [47] [48] Outlook As this study established that the OSS contributes to a realistic appearance of patients with obesity, this kind of simulation can be used to address the issue of stigmatisation more specifically. Here, pre-post testing of the AFAT in such a simulated encounter is necessary. Alternatively, SPs with or without OSS or SPs being actual persons with obesity could be compared.
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